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U.S. Electronic Attack Aircraft
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superiority-plkber yeaespast mkb5itary opeaeratdonas, tt
proficiency in airmeopgmer EaM umrmre ascad 2. yoemuicths howe
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narrowing the EW calpabW.l $.tynamigaiptbaeA sa bad er & sou latc,hite
Ssuperagadnsyeaer adwerlisusrsyi,a oe afahsihygesn B bhe past
The Uni tmaha&dvteattee fight its waaynadi¢rcasBdadni a¢r easin
(A2/?ADVi r orsmantb yp aid v id toa ey s .
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accompnhgas honal goals while DhOBpmi manyg Ui Sk to U.
el ectronic attackks aBAB86Gr af2) at 66EAMBRr PhewliSawv p s( 3)
the At E®OHeCompass CabCM Bhiwc kdb W hseF.

Threport addresses potenti al congressi®onal over ¢
airborne EW aircraft fleet. Congress has the aut
Navy funding requests for EWaddirrecafitt asluiszt ati inome,r
as to maintain GvEaMsirglui ofememeé sn anidod @a@ipsaibadg t i
on appropriations for 't lise EBW cfaoprachei Iciotuileds aafnfde chta
additional i mpacGabontly. o0 apmedtioi oes contest el
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DODefines el ecflaryo nmicl iwaarrfyarac taison i nvolving the
directed energy to coomrol t beate.tthec krhtrheaeg ensag nogr s

subdivisions within electronic warnfdareel eacrter:o neilce c
war fared support.

(OHFWURQICcR DWWtDIF&Ns i ncl ude j@&mmiad@rorordeadaii wi ng
communications, wmgtiemt o mamat bgnecxplloéetcti ed by el ec
assets.

(OHFWURQLF SURWHEMWMLR®Qni ¢ counter measureséG[ ECM] ) a
use of the electromagmeét iyc fesmEa cofarmemn .6 mEn@ihl e ,
amnemy mMhassl beked onto an aircraft and is hominq

1 This section draws upon of the work by the late CRS analyst Christopher BolkconCiR$iiReport RL30841,
Airborne Electronic Warfaretssues for the 107th Congress

2 Anti-accesss defined as actions and capabilities, usually {amyge, designed to prevent an opposing force from
entering an operational aréeadenialrefers to actions and capabilities that generally have shrartge and limit an
opposing forcés freedom of action within an operational area

3 Seehttp:/iwww.afhra.af.mil/factsheets/factsheet.asp?id=9738 Not e t he t er ntotlieWissiod Weasel 0 i
and various aircraft that have performed the Suppression of Enemy Air Defenses (SEAD) mission over the years,
beginning with the A.00, F105, F4, and now FL6 Block 50.

4 Department of Defense, Joint Publicatief2 DoD Dictionary of Miitary and Associated Terms, at
http://www.dtic.mil/doctrine/new_pubs/jpl_02.pgf 76.
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Figure 1.Overview of Electronic Warfare

l - Electronic Attack

Use of eleciromagnetic energy, directed
enerqy, or antiradiation weapons to
attack personnel, facilities, or equipment
with the intent of degrading, neutralizing,

Electronic Protection

,/Actions taken to protect personnel, facilities,
and equipment from any effects of friendly or
\ enemy use of the electromagnetic spectrum
that degrade, neutralize, or destroy friendly

defenses.

or destroying enemy combat capability combat capability

and is considered a form of fires -~ e -~
e T — -

-~ Electronic Warfare Support N

Actions tasked by, or under direct control of, an

I'I operational commander to search for, intercept,
. identify, and locate or localize sources of intentional
% and unintentional radiated electromagnetic energy

. for the purpose of immediate threat recognition, ./
. targeting, planning, and conduct of -
~— future operations —

— Electromagnetic Jamming (e.g., self-protection jamming
or standoff jamming)

= Positioning, Navigation, and Timing Denial = Electromagnetic

— [lectromagnetic Deception ag?g;iwﬂent
= Directed Energy = Electromagnetic
= Anftiradiation Missile Hardening

— Expendables (e.g., flares and active decoys) == Emission Control

Source: Department of Defense, Joint Electronic Library, Joint Publicatid8.3 Electronic Warfare, at
http://www.airpower.maxwell.af.mil/digital/Doatg/du_jp3_13_1.pdf

5 Ibid.
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Air Missiles (SAM)

HARM Missile 6

The AGM88 HighSpeed Antradiation Missile
(HARM) is an aito-surface tactical missile
designed to seek out and destroy enemy radar
equipped air defense systerdssM-88 can detect,
attack and destroy a tget with minimum aircrew
input. The proportional guidance system that
homes in on enemy radar emissions has a fixed
antenna and seeker head in the missiteose. A
smokeless, soligropellant, duathrust rocket
motor propels the missile.

Thel &CM, i
mi ssTHel &CMI
E A6 B
advanced

ong

kefi HARGIr o W
wi-EehG B OBsp EAmaydWM i rcraliicl e t
and-1t310p eExCi t isé all ercalr@nAlédloEpipoectt aft
ECM abeeasferl wre sptrtod elc.t

er ,

$ 01 EVUOODERBEIVYEWO Eu
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El ectronic warfare has been an ismpnocre atnhte ceoanploinee
days of radar. Radar, EWedand enet e@asl tem gti evelenmisq u es <
and tactwei b®d chaaéeartviesathd et and ef ffective air

During Worl d War Ibla,s efdore aird syt avaa atiu mgiroogusntidh ¢ wer o
to detect atwtachkiomg aiamgtrriat etroc edpitr etchte-ni,i gahntde rtso
aircraf(tAraA)t iblatetreyr i esTlod s e nimai smeedndr aadtatrasc ks.i gni f i «
i mprowhedsuccess odttaiirt idem enfseatt ddkyi.ngroaircraft
negate or dbeagsreaddar grotuhd Allies and Germany qui C
count er meacme exfe wshtiiclhl empl oyed today. Chaff (s
emi s swaslresv)el oped and use@Gebyamgt hot lcenAlulsieeoramd
warning radalrso ddéweejlabnpneiensgo dadnbdi ed t heir aeri al t
reduce the amount oénemmpmeratdat edbverafe. spent ir
Just as countermeasurescwoentedeocaceoped ptee@r e @mmbat
countemnt addharunt er measures. For exampkqueGermany b
t hat were unafféetmahpy dAéeVekdpettmdd was echni ques
intercepting aircriafsi amsd aan dh aivdtegregt iifoyi qiugeaarisanta ra
return gener ad egr dopyeltlher .ai rcr aft

I n t WorplodstWar | I peri od, muc h r essweraftramche f ocused

mi ssiles (SAMs) andwhiAtgh eRaehihges i & dtaitnlelr gr wywf t he

attacki@®gaaiproraaht radar nowtprowvidedt peemi s&i |
artillery shell to -duisdaeadatrBeMnilvmedpgpBipoomesre d De r ¢
aircraft sumbievalbifl wlaiyrsdrnaSatmedus u€ hewsvehg Ui gh.

6 U.S. Navy official website, AGM88 HARM Missile Fact File,
http://www.navy.mil/navydata/fact_display.asp?cid=2200&tid=300&ct=2

" This section draws upon of the work by the late CRS analyst Christopher BolkconCiR®iiBeport RL30841,

Airborne Electronic WHare: Issues for the 107th Congress

8 Bernard Brodie and Fawn McKay Brodirom Crossbow to HBomb(Bloomington, IN: Indiana University Press,

1973).
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such ag lftlhew S\Ranyg kiegl f assutc.h Salsi fitlhecewtFner ¢ f ast a
at | ow Manyl sowdearried electronic countermeasur e

The effecti-oemtersas!l lodd r aic The W ild Weasel @
aseyhbecamedumodant and b . .
Bythe time of the Vietham Warr,

For examp I e, . duri b gt b d countermeasures to aerial warfare had
dev e | o pte_ei c maing u e S t 0o e n H pecome considerably more sophisticated
survivability ad&¢quadt ulo| owingtoimproved radar systems and mor

|l ayered, i nt e(ge .ad.e, AW il rd| effective surfacéo-air missiles (SAMs). Thi
Wes@8SEAD aimtcindi mif s @inl e s| wastragicaly apparent on July 2865,

. . . when a U.S. Air Foe R4 was shot down
air bjoammi ng ,sluahf abnBs he by the North Vietnamese Army with a

Prowl &€Fl 1aln dRav en Sovietmade SAM. In response, the Air

. Force developed the Wild Weasels
The growing reach of S Al program. Each Wild Weasel fighter jet

grodbmd ed smpadnaema appr oac h|contained a pilot and an Electronic Warfar
i mproving ai r.crBayf tu ssianrgy i Officer, and relied on experimental
and desighmesat oemamdatieons eqUiPme“é ad tathiiCS-tAimi“Q tolpflo"o':e or
: - J enemy radar in order to precisely locate arj
abs O.r b .r a.d ars wsd hg nadsl St, N § destroyy SAM nests, theirpmissiori/s proved
Hawki gni ficantly reduced be the most dangerous of the waas many o f dete
antdr acki ng bHio waedvveerr,s aproit g weasels were killed or captured
advercanmniuees t o U. e8sdpvoannds etn
byursuing fietoedleteth® ol ogi es. FLHE dNowditndawfk an
previously thoughdi nnetahre i1n9v9i9s icholnef Itioc tr aidnarYugo s |
ForceSemiwiAdn i | | uctomatreod toHatt he el sctamomagmoéthigc

endeavdraifrorf oW ces.

With exceptionhhef Uhhteddmacmsheradalsessd ve advantage
ene-mpt egrated air defense sYyBhedwhdgadpsS)ehdr t he
i hhe shrinking attrition rates of comdat aircraf
from the Gulf War in 1991 to opeBAsionhbeoVenqt e
200BATO air oper at i qthasntdbcewerrf é.g thty aa g ani R29Dt1 11 S| S.

I n terms of airbor neUreil teedhrassioanicétshtee sed ke c(t A BBAna,g ntet
competition against enemy | ADS sinceSthe end of
approach t o tahse fAOECAUsmeEds sonond fher anigeg dbegbaddt he
engagementthrreaantg er aoda+4l 4s)l, 6B nuwsliBAYs BEFo j am enemy ¢
warning, ,arcdutirsadhliimmagddhd albmi,t ed BAb6aBtses EhAas used
18Gsnd-1BOH atipraam atfte command and contr ol (C2) da
defense network to coordinate and cue its vari ol
As countries moderni z&nt h eida nSk ADt®sscalmpiome ndrse @ m
era in whfAfEA arhaymeno | ong&Fubehadedulidt & atvh en gEF

beerertired in -4B98sahdduhedE®Xo retireemai 2819, t I
unceuaxtain

Description of t he TheHukterKilers:DlzeEdraoRlinary Story af thasEwild \Weasels,
the Band of Maverick Aviators Who Flew the Most Dangerous Missions of the Vietnara Maary Journal 140, no.
8: 89. Academic Search Premier, EBSCOhost (accessed May 13, 2016)

10 JohnKnowles fiMission Profile: AEA for A2ADQ dournal OfElectronic Defens&8, no. 11: 2636 (2015).
1 bid.
12 bid.
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Al | EW ai ricnrfaofronmaeta p b o fttreonneinty aeclteicvi ty col |l ected
senomrntdedrectronic warf MopeesMppBWaaipt@anm dfor mdepend
el ectronic warfarmpersfedfrpotr Aveingtogbmat imamnead and
unmanned aircrafhti spedrefpoporbnDiiBeVdet ecespnt c attack ar
aircraft (reanEB G, t MariEad@B Coapd SAIBGFHr-ard F
16CM Bl dolkcus@)hgi oncapabi ustaesamantd eodr emnptiesni z:
efforts.

I Ol 80wl & w& UB P OI1 U

Figure 2. EA-18G Growler

=

Source: U.S Naval Air Systems Command E&G website

Note: Seehttp://lwww.navair.navy.niidex.cfmfiseactionhome.displaykey=33BFA969048242CF9E1F
F80A1B32BEE9

ThRoe EAYP8 G Gratwderat var i artapafb{lt@hFd /Scaprerri eHor ne't
Bl ogk plrla \ediars r bEbA naend c8RADiolri t heTNAZGA

combines the capability of the Super Hornet witdt
| mpr ov eidl iCtayp albl I (olf CARt&S |BPAOTSHyesdERMB vast array of
sensors and waapbenbaprawnmddesrvivable weapon syst
emerginglthrermitmary mission is to detect and jan

13 This section is broadly basedbrHS Jane6 s, AC4l SR & Mi slS8iGo rGr Sywd teeg mD: pAisrt ,e dB
September 19, 2015.

14 bid.
15 |bid.
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Thereremd |8l EA wl eirn sighue dU oBBxsc eNpatv yf or one squ.
(VADD41) at Naval Air Facility Atsugi, Japan, al/l
Washington. Of the Whidbey 1sl-208) Smgamtdide ro niss o n
t he-dre@nd oying trd4Ak8)ngThei squU¥A@Qons traditionall
aiwi ngs abodsr@ditrhcer aNatvhyo svieaiv iméd res t ypi calulL. Y. pl ayed
Mar i ned( O8 Kbsq u a dtrhoengsn, apllsooy dhem sleadi®d sset s

31 ET OPE BOmw#IE WE OO E Owh
The first v-Aa8Ga@Gt owlde tt hhies. BdcaSeEloewiver s t e;st aircr a
there are no Block 1 Growlers in the inventory.

The Block 1 Growler is equipped with up to thre®&l/ALQ-99 radar jamming pods,
together with an AN/AL@18(V)2 receiver and a Raytheon AN/ALZR7
communications countermeasures system, both of which are mamugoat would be

the gun by of the F/A18E/F Super HorneThe AN/ALQ-99 receivers arimstalled in the

tail of the aircraft and the AN/ALE9 pod houses the exciters and the high radiated power
jamming transmitter$’

31 ET OPE BOmuw#lE WE ®QE Ouwl

The pwrviamamant of whieclrewl erelddi, 61 aat upgnadéd Vvaré
t he Baiockrd@hitch hadoinbesiyséed msohkelomGriinel €r @ wl er
the currearte i Bilveeenk wppyr avliecsd da ABEGd adadet haer s

i mpr oveldo datrigeen Sofi¢e wage wsvspgiadésdedr e nakt he bl ock

This version is fitted with the AN/APG9 multrmode radar with passive detection mode
and active radar suppression, AIXQ8(V)2 digital radar warning receiver and Al
countermeasures dispenser.

The APG79 Active Electronicaly Scanned ArrafyAESA) radar provides aito-air and
air-to-ground capability with detection, targeting, tracking and protection modes. The
interleaved radar modes include real beaapping mode and synthetic aperture radar
mode with airto-air search, aito-air tracking, sea surface search and ground moving
target indication (GMTI) and tracking. The radar has an advanceelfi@mnel receiver
exciter which provides wide bandwidth capability and the ability to generate a wide range
of waveforms for electmtic warfare, aito-air and airto-ground operation. It also has the
ability to operate in multiple aito-air and airto-ground modes simultaneousiyhe multk
missionadvanced tactical terminal (MATT) allows for satellite communications.

The AN/ALQ-218(V)2, developed by Northrop Grumman Electronic Systems, is a digital
variant of the improved capabilities (ICAP) Ill system deployed on the U.S.&l&A¢

6B Prowl er ai rsanteanadare lo¢atee onshg gott anthétarboard sides of
the nose, thengine bays, in the wingtip padsd to the dfof the cockpit, providing 360

degee azimuthal cover. The passive countermeasures system provides threat detection,

BAut hordés interview -d8Gnawal aviators flom Cdninanber ElegtronidhAttadEAWing
Pacific, NAS Whidbey Island, Washington. For more on carriers, see CRS Report RS2884B8prd (CVN/8)
Class Aircraft Carrier Program: Background and Issues for CongregdfRonald O'Rourke. For more background on

the Growler,see E-A8 G Growl er, 0 Military Perbjascope, accessed Novemb
https://www.militaryperiscope.comkeaponsircraftp-r-eAv0005638.html
YTAEA8G Growler,o Military Pe r5ashtps:/pwew. mildacypeessagpecdtm/Nov e mber 10,

weaponsdircraftp-r-eww0005638.html

Congressional Research Service R44572 - VERSIOB - UPDATED 6



U.S. Electronic Attack Aircraft

identification and location. In Block 2 aircraft, the ALX]8 is able to hand off targeatz
to other airborne, land or ground attack platfotfns.

$ hvWl&w/ UOEUUI Ol O @ Ww,VQEIDWOD OBUD 00
According fthe {ER&G Maéweytronic attack-6BPHA ades meel

capability to detect, identify, | ocate and suppr
to National, Theé%ater and strike assets
iDur i ng Felbr uahrey WSONL p u b2 0 1slh ebdu tiigtesh tU SONs tFdYo c u me nt a
i n wthhe hceo @B &t program was outlined a& compri sin
procurement schemaprai dda oykeearrdad wn 22t on3FY 2009 ai
FY2010 ainr cFrya2fotl,1 1aZ ric2if 2 aAfrdce2a didi tFRYnal airecr
(dy otnlde or i gi-onrad c @rr pwgdriaggumr equi red t o maintain thr
sqguadrons (VAQs 132,138, and 135) that had been
20 #2
Thélavspudpgetuers201iIdrrieddeal eodc utroe parn addi ti onal 21
aircraf tf idsucrdilom getadre&t e t wo new expeditibphary el ec
squadr ons avweo uftudnoce afFr veepl ac eéamefndu rf og q uedBer dJssMCo f E
Prowp @2 0 1TOh.i s upreame nd r eeotydod | of five expeditionar
to suppmardt cWwal i tpieamtmiolnist arnyds dtrao the®lGtehee ser vi ce
procurement up from 114 (%he 2ahB8apyogbam, oBoererc
announceed iivterheadd tdo 'EKEe8®lavy the 100
Congress$hlidiblclado e dt o gd dictuireena2 @0 55rp6wl lirlmi om FY
to priGcowkenrmr2BA¥. Current orders take Growler and
t hrough t hel herdddoofu é2d0elinbvaedal i tEIADB @Il ai rcraft from B
as a result of ae a®Et2A lad meciv tpd ft v 2dTnh etlshes paliBrec.r af t ar
scheduled to be delivered in July 2016, October
The Navy haisncset alltBe@ Bséh aaa wmBdi, f isodneF/sApport costs
commonmnt haenrdmd oe eef fi ciently executed out of one b
budget ed-1i8n Et/ Fe bEB/dAeenl i prpoguaemebhhapl&SG@Gpport t
buar e under ftumadilhg | i ne are

1T E/F & 8EA Correct i olni socfr eppaenrcaiteison a l

T Core Avionics I mprovements
18 |bid.

19 Department of Defense Fiscal Year FY2017 President's Budget Submission ultifigalionbook, Volume 1,
Aircraft Procurement, Navy Budget Activity 84, athttp://www.secnav.navy.mfthc/fmb/Documentst7pres/
APN_BA1-4 BOOK.pdf

NVHSJand&dGd| SR & Mission Syls8tGe nisr:owAierr,, 0B ope@®lifge dEASept ember 19,
21 |bid.

2AEA8G Growl er, 0 Mdcdssed NoveynbePl16,r2016htps:pveny.militaryperiscope.com/
weaponddircraftp-r-emv0005638.html

237 BogiDelivers 100EA-1 8 G Gr owl er s t ohttg:/bozingunedsaroonhNcan/Boghielivers 100th
EA-18G-Growlerto-US-Navy.

24 fiBoeing, General Dynamiagach $400 million AL2 settlement with U.S. NayyBeuters January 23, 2014, at
http://www.reuters.com/article/dsoeinggeneraldynamicsettlemenidUSBREAOM22820140124
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T APG9 AESA Radar
1 EA18G Uniqgue Operational, Saf e¢tan,d and | mprove
1 F/ A 18E/-F8@n¥8e EWi ce Pliofge aEnst(eSrnsEiPo n

The Navy has-18Gebdeedl|l op-tn@EB8gaadr EASUPp @rgtr ams t o
devel otparetntand eavnad unaotadidornn ihzatciomn i nu-# 8 Ggr owt h of
Growler fleet

As part hef Ntalwiys jas niagywerlbtico i mgp | a clelL @ Bteh ec uNerxetn t

Generati O NGRammbeon tamatidernt eGenerati on Jammer s (
selected by the U.S. Navy99 ns 2Ot1lS8mMIEN 8§ @& | arc et H e ¢
and-6BAi rcr[ag L201&U. SheNavy awar dedN&apt heon a $1
Generation Jammer Engineering &hd Manufacturing

$ v %wWE GEUESL" OUUI EUDPOOwOUEGBUXx xEBEDOOEOW

Anot her program fundi neg 8&H dwlCerr rreeca diome so§ DS stch e
Operational Safety | mpr cvdameacttePangram (0OStPYyer e
testing and tdlee eMNaypynesnd nsé i X g © ipradaruprdaifattne

howefwehren t hi s cannot be done due to time constr
delivered aircraft requires fund®The tpohoguagm t he

ai mgoroect oper attihcanalmddviesccbreeepraemdc ideusr i ng testing
eval uati ons, sustai nment actievekesevahgaheensnc
normal fl e%*t operations.

"OUIl w YDOOPEUwW( OxUOYI 61 60U

The MNMaeywe Core Avionicsitlompreavemnemannugpgpe ardam
obsol escence issues, and i mprovements to vari ous
incorporated into fleet aircraft, to provide upc
(AME) and the integrated erlcewitde nmics stieaccrn np lcaan n inre
updaPflespsogalalnows t he Navyftaitmmeeathai nuaukl get
updating its avionics and manuals to support the

25 Operational Safety and Improvement Program (OSIP) definition: OSIP is a Navy acquisitioseerfonthe
modification of aircraft OSIP inds the procurement and installation of modification kits for incorporation of
improvemens into inservice aircraft to correct deficiencies antbrove operational capabilitie®SIPs are used for
bothsustainment (to correct safety issues) aapability orimprovement efforts (to retrofit those improvements) that
are notable to be forwarditfinto aircraft on the production line.

26 Service Life Extension Program (SLEP) definition: SLEP is a defense acquisition term for a modification(s) to
fielded systems undertaken to extend the life of the system beyond what was previously plannéok) dafieit from
the Defense Acquisition University Glossary of Acronyms and Ternit:/dap.dau.mil/glossary/Pages/2627.aspx
7ANext Generati on hita/mwmeraythéon Gm/gapabiktiesiproducsingj/

2%From DOD FY17 Presidentos Budget Submission justification
Budget Activity 05, p. 68, dittp://www.secnav.navy.mil/fmc/fmb/Documents/17pres/APN_BA5_BOOK.pdf

29 |pid.
30 |pid., p. 162.
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/| 8@ Nw EUDYI w$ Ol EUUOOPEEOOCaAaW2EEODODI Ew UUEaw
Thedavy has devel op€@ trthedaadvanced sAPGeet of Supe

ThARESA radamass asfigerinriendst al | ati on i n spyabnsdequent B
Growl et :aircraf

[T]he integration of the APG9 AESA radar system intthe F/A18E /F and EAL8G
great 'y i mpr oves & threat detecign sgamge,shigtsreselutidn synthetic
aperture radar ground mapping and targeting capability, aircraft survivability and
situational awareness. This OSIP also includesraourrirg efforts for reliability and
operational safety improvements to the legacy A%Gnd APG73 radars?

$ W& w4 OPBUIT w. 2 (/

TheALl8G aircrianhitt aghalepeadpabiol i t yhel d&@yyin FY200'
establishedntdhssuphogmamhori zati on

perform required safety of flight modifications, address obsolescence issues and
incorporate system improvemenkinds are required to retrofit maintenance assemblies
and achieve depot standup. Funding will support the retobfthe ALQ-99 tactical
jamming system. The Joint Tactical Terminal Receiver (JTTR) has been developed to
replace the MultMission Advanced Tactical Terminal (MATT) to address MATT
obsolescence and capability deficiencies. OSIP funding will be usettabtrde aircraft

with JTTR at the completion of the development program. This OSIP also supports the
procurement and fielding of operational test program3ets.

%ythuW$ ¥ %w EhMRWSU Y DET w+Di 1 wS R+ KUDOOw/ UOT UEOw
Service Life d$axrtee ncsrircoameaeRly o ni & nt a rtye xat veinadt itchne plri of ¢

of the fielded systems b.dyaond isehNtaadgBasshoifosr Evi ou s |
SLEP covers

[i] ncorporation of structural and sslgstems enhancements and changes are redaired
extend the F/AL8E/F and EAL8G service life and maintain sufficient aircraft inventory

to meet fleet operational requirements through FY2043. Structural enhancements and
changes include resolution of discrepancies identified as a result of Serviee Lif
Assessment Program (SLAP) analysis anddrvice experience.

These enhancements and changes include: modifications to allow the entire airframe and
aircraft subsystems to extend flight hours and modifications to ensure landing gear,
catapult and attachent components can extend total landings. Naey has stated that
theunacceptablalternative to retrofitting would be the failure to reach full fatigue life for
these aircraft and to not correct the structural defects discovered on fatigue test &mticle
many cases, the mission capability of #ieeraft would be adversely affected in addition

to its reduced service life. As a result, aircraft may be prematurely removed from useful
service. SLAP analyzes the critical structural and-sygiem areasotdetermine crack
initiation, and thenSLEP will produce Engineering Change Proposals (ECPs) for life
limited locations®®

31|pid., p. 179.
32 pid., p. 199.
3|bid., p. 214.
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The Nawnwy touéscus ohodedebbdogmpatodements to the G
As stulteh-lBSvBeé opPmegt am findkegeasatdamn of avionics s
integration of Jamming Technique®sn@ptyi miof awiaore (

upgramdesrel ated testing. Continued advanced deve
rel iyahainldi tmai ntainability are required to ensure
reduced cost of ownership o8nd to provide enhance

I BOw&I O] UE Up-O&ul EOCOI U
The NGJ is the nexai rsbhaerpné ne ltAEhkAeocmilrad ti dntagtnatamd s(o m

militarft hexNemldagsspameget current aedsemer gihmhg EW
c haiinnatgyai nst growing threat capabilities and cap
systems advances ancdcec  AEA mi s oaepak@iho meof t
NGJ will aundeh & &xeafGpdahlecegheGJ i s descri bed as

an evolutionary acquisition program providing capability in three increments: Increment 1
(Mid-Band), Increment 2 (LovBand) andIncrement 3 (HigkBand). The order of
developmerd mid, low, and then high was determined by the threat and available
capability36

The speciftbadeclk qguaende swiginle dicd asdammiidse | at est de
acquisition report

GAO stated that the NGJ prograno n s i adheeving théinecessary power within weight
constraints to be the greatest risidditional risks include integration of the NGJ with the
EA-18G and the potential for electromagnetic radiation to affect the itijiald missiles
carried by the aircraft.

The GAO nded that while the NGJ progranas taken multiple steps to reduce design risk
prior to development stdrtincluding approval for a higher pod weight by making trades
with the EA18G, and working groups eddress NGJ and EA8G software and hardware
interoperability) it does not plan to test an early system prototype prior to the program's
critical design review.

Navy program officials told the GAO that prototyping and associated testing conducted to
date tad addressed the principal program risks.

The Navy has plannedfiast test of a fully functionalncrement jamming podfor March
2019with initial operational capability slated for June 2621

I n AMAporlitéhe Navy awar HdehllisRiasiyeduirceen caong r a®¥t for | nc

“From DOD FY2017 Presidentds Budget Submission justificati
Budget Activity 05, p. 351, dtttp://www.secnav.navy.mil/fmc/fmb/Doments/17pres/RDTEN_BAS5_Book.pdf

From DOD FY17 Presidentos Budget Submission justification
Activity 07 p. 439. ahttp://www.secnav.navy.mil/fmc/fmb/Documents/17pres/RDTEN_BA7_Book.pdf

36 hid.

STH U S9\Niext Generation Jammer transitions into developmént6 -DQHYYV ,QWHUQDW I |L&R@S& 'HIHQFH S5HY|
January 4, 2016, &ttps://janes.ihs.com/Janes/Display/1766838

38 fiThe U.S. Navy awards Raytheon $1B Next Generation Jammer Engineering and Manufacturing Development

contraci 0 Rayt h e ohtip:/Magheenimedéaroomacbm/2608-14-The-U-S-Navy-awardsRaytheorlB-
Next-GeneratiorJammetEngineeringandManufacturingDevelopmenicontract
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Figure 3. Next Generation Jammer Prototype
5D\WKHRQ:-V 1*- BURWRW\SH PRXQWHG RQ D *XOIVWUHDP W

Source: Raytheon official website, http://www.raytheon.comiewsfeature/
next_generation_jammer_flight.html

TDEQHfItdet Y2017 budgel8 Gs pbhmicug iedrd &t carm WEANE A
Generation damenarclf NGdével opment, test, and eval
Navy buda@aet ojnudbbbiokisc IJyte asurmmar iesdeaamartdeapy efnudti utruer e
for-l1B&Sustainment and modernization programs eit/}
progress.
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Table 1.Current EA -18G Sustainment and Next Gen eration Jammer Modernization Efforts
(in millions of dollars)

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to Total
Procurement Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Cost
EA18G 10,742.177 1,503.534 660.0 3 3 3 3 3 3 12,905.711
EA-18G Aircraft Quantity 135 15 10 3 3 3 3 3 3 160
E/F & EALBG Correction of 673.239 81.766 161.992 143.920 154.022 159.695 212.716 207.641 144,785 1,939.776

Operational Discrepancies

Core Avionicsimprovements 183.607 61.444 117.155 119.974 105.872 123.564  282.943 279.786  1,610.758  2,885.103

APG79 AESA Radar 828.374 68.571 91.620 148.268  247.603  219.230 244512  168.352 72.061 2,088.591
EA18G Unique OSIP 70.600 19.049 10.760 22.632 37.590 85.061 46.423 58.973 120.818 471.906
F/A 18E/F and EA8G SLEP 9.901 10.940 9.012 39.520 90.862 138.704  137.908 145880 2,561.735  3,144.462

Total Procurement ltems 12,507.898 1,745.304 1,050.539 474.314 635.949 726.254 924.502  860.632  4,510.157 23,435.549

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to Total
RDT&E ltems Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Cost
EA-18G Development 1,815.500 18.653 46.921 116.761 164.999 142.820 65.642 67.405 Continuing  Continuing
Next Generation Jammer 657.141 224.578 387.770 577.822 544.124 543.219 353.876 212.939 0.0 3,501.469
Increment |
Next Generation Jammer 0.0 0.0 13.0 52.065 76.424 156.730 230.696 194.291 886.204 1,609.410
Increment Il
Total RDT&E Items 2,472.641 243.231 447.691 746.648 785.547 842.769 650.214 474.635 886.204 7,549.582

Source: Prepared by CRS based on justification books for Navy procurement accounts and Navy research, development, test, aod avatuatis for FY2017 and
prior years

a. Costto Compete ad Total Cost includes only Next Generation Jammer RDT&E and neL &3 Development prograpnas it is a continuing program

CRS-12
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Figure 4. EA-6B Prowler

Source: U.S. Navy Air Systems Command official website, Aircraft and Weapor&BE&owler, at
http://www.navair.navy.mil/index.cfm?fuseaction=home.display&key=C8B5@023693BD20
9A45FBA02B9A

The -6BBA Pr o wloeare,dibshn gangeweabdhkr aircrafthiwith advanc
counter measWArse s hoavphA Wi i ¢ pa gti w-vj rcpind i gur ed
aircmafet pil ot and an el ectronic -owunteern medsher es
front ,whiclkepittwo smoeesE&@MOd i n tAhke r6BBA rweamfp othhse c o
systems inellBeéeeti v8BPALALCQI cal jlalndmicnogmnpuondi,c alS @ n
j ammer a8h8d HY@EJéhe dR @it at i on Mid*8Tshiel eMa(rHABM)Cor p s
expected t6dB fulntX® he rEnidetsts fi scal or operational
causes atchmeanyg e xtthend its service

As noted earl i er,t HedhE 8 Gaw Wl atwaayn sfirtoinodnudede ttBar 0 Wk e r
increased capabilityeardadoxatvi Davicngs blsy shh &wmisn g
primary stri Ka8F%uipght.tHiog nephemBf . mi ssi on has beer
radars and to destroy them with missiles.

| EEOT UOUOE
The -6BBA i s aA-Gdordtirfudcear attackh-@abBkEhdprafsendedi ganl eap
i BEW/ el ectronic cobtnbercidessprecozEAN BEMP waw! & o

repl aMeer ibbhees gHFA § 8k y k f4Eqhter i ng squadron6 service i
was a workhorse in Vietnamhandexetupgdatieomoset b

39U.S. Naval Air Systems Command official websitehp://www.navair.navy.milhdex.cfm?useaction=
home.display&ey=C8B54023C0064699BD20-9A45FBA02BOA

40 bid.

“LREA-6B Prowler EW/ECM aircraft Military Periscope accesse February 23, 201 %5t
https://www.militaryperiscope.com/weapons/aircraft/@/w0003131.html

2See | HS Janeds Aircraft -6BpPgowlardested Jaiay7t20i6mp Gr umman EA
https://janes.ihs.com/Janes/Display/1337569
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began whe@Gr Noomimigri mper s received a contract for |
aircraft

A developmentontract was issued in fall 4966 for EA6B; externally similar to the
basic A6 except a longer nose which encloses a-fmat cockpit and large pah fin.
Thefirst flight took placeon May 25,1968. Delivery of first 12 production aircraft started
in Jawuary 1971and thelast of 170 Prowlers wadeliveredon July 29, 1991. With the
retirement of the U.S. Air Force's HR.1 Ravens, Prowlers acquired sole respdlitgib
for tactical EW missions for both the U.S. Navy and the U.S. Air Fiore the early

19906s wuntil t hel8@&GrameiThe USiNavy EAGB ProweefleeE A
went througha number of capability enhancements, the latest being Improvediaity
(ICAP) 111,

The USMC received its first ICAP Il aircraft on April 7, 2010. The aircraft was the first
of five delivered to VMAQ4, which deployed to Afghanistan with the new model on April
21, 2011. The final upgraded ICAP IIl Prowler was dekxkin September 2011.

In the Navy, he EA-6B has been replaced by EBG Growlerand the ihal Navy Prowler
flight was on 27 June 2015. TMarine Corpswill retain all remaining 20 Prowlers until
2019%

AIUSMC Prowlers are Mari@metidc dlo BnectofordioarWar f a
squasdr dmcated at Marine Corps Air SeEgation (MCAS)
squadr osif iovpee raaifrbkcar-badf ste da,ndal t hough they are capabl
Uu. S. Navy aPhaswtf tofcatrrée e SMC Prowl ers is schedu

The Prowler has been involveWi enAfatmenertolhues mi |l it e
Sept emberatitlac k2sO,hlb@gt mmée mg2 00 1, Prowlers suppor:
and Marine Corps st r-Qakiedsnii ang aAif gdita nTiasltiabnan and Al

ProwliekepMiasyeed a sigheéefiociantalros$ectctaeass of Operat
conducting EW missions against thegei | 8AS peaOSdar
tooaliti ofThe rPnf@plcepts eaddkydy r ol e in psychol ogical

Il rag, taking control of insurgent radio broadcas
BAE Systd4dm8 U8@muni catt inoms thjea @Bej atmmmer can t hwa
cel l phone codtdetnohnatbiemporacsvtisheadd expl osi ve devi ces

In 2014 and PoOaw(ledfsd he Nmlveyyr ed) and Marine Prowl
ficonducted jamming mtiatse omisl iatgan tinsdg hierd all raaq ad IBd i $
also capable of datl sctainmg glaglha'miingStiatteldiigrnce

“See | HS Janeds Aircraft -6BoPgowlardoested Jaary7t 2056uap Gr umman EA
https://janes.ihs.com/Janes/Display/1337569

“AEAB Prowler EW/ ECM aircraft,o Military Periscope, access
https://www.militaryperiscope.comkeapongircraftp-r-emv0003131.html

45 Firsthand knowledge of the author as a participant and veteran of Operation Iragi Freedom who flew missions with
EA-6B Prowlers.

“AE-AB Prowler EW ECM aircraft,o Military Periscope, access
https://www.militaryperiscope.comkeaponsircraftp-r-eav0003131.html
47 |bid.
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$ # wW2UUUEDOOWOUwWS$I i ulu
Wi th t18e6G EBA owl er replacing the Prowluer offor the

USM®rwd er s biemgih(hii 8688 EIAS not undergoing any major
sustabnmgbonhke fleet i retired in 2019.

The -6BBA Pr owd vele n sfistgge madD/MpDl)at f ord4rp Itvheaar si sol d.

Considerablenodifications have been required in two basic categories to keep the systems
viable: weapons delivery and airframe reliability. Weapons delivery includes Airborne
Electronic Attack (AEA) systems and its ancillary equipment. Several systems on the
aircraft are based on obsolete software and techniques. Modifications are required to
maintain safety of flight as the platform ages; Fatigue Life Expended (FLE), advanced
corrosion, and tired iron must be addressed. These investments are required to keep the
aircraft and its systems/subsystems viable until the platform is rétired.

Two main initiatives i n tEWAS Bevdrorne ncts parnodg rSatmn uocft ur
| mprovemdhmp)y oved Calp@hARPIdyhyRiem modnf(addit ons.
whitheepart ment mdoitntvleestNanwgly oiine xReDITu&sE v e 6B support
it continuestooi mpppoeetcaeffentsand future EW carg
and Marine uwWodeEltalced coaft Warparogr &mvel epeent

$ 0! w YPOOPEUWEOEW2UUUEUUUEOQwW( OxUOYI O1 60U
ThBepart meNatv yo fh atshiest amtidd tchoaatt i nue ®Bfsmai ntain t
t he Marine Chgs pstutwimst iGp e20alt6l onp a lo viSradegwtigim a n d
susthenairframe and aviowémgs portions of the as:s

EA-6B structural, systems, sidystems, andvéonics modifications and improvement to
mission degrading deficiencies discovered during test reviews, flight line inspections, and

48 Definition for Sustainment, Modernization and Recapitalization are from the Defense Acquisition University, at
https://acc.dau.mil/CommunityBrowser.aspx?id=495015&lang38n

Sustainmeninvolves the supportability of fielded systems and their subsequent life cycle product dupportnitial
procurement to disposal. Sustainment begins when any portion of the production quantity has been fielded for
operational use.

Modernizationis a process by which staté-the-art technologies are inserted into weapon systems to increase
reliability, lowersustainment costs, and increase thefigduting capability of a system to meet evolving customer
requirements throughout an indefinite service life.

Recapitalizationor RECAP, is the rebuild and/or systematic upgrade of currently fielded systems @ arevational
readinessRecapitalization is different from daily sustainment operations in that it involves a rebuild, replacement,
modernization and/or restoration of the item. Objectives of a recapitalization project can include extending service life,
reducing costs, improving system reliability, and enhancing capabilityding for recapitalization is provided mostly

from procurement accounts.

49 From EA6B sustainment and modernization efforts derived fdbmp ar t ment of Defense FY 2017 F
Budget submission Navy Justification Book, Volume 2, p. 8ttat//www.secnav.navy.mfihc/fmb/Documents/
17presAPN_BA5_BOOK.pdf

50 L owdensity/Highdemand LDHD) military capabilitymeans a combat, combat support or service support

capability, unit, system, or occupational specialty that the Secretary of Defense determines has funding, equipment, or
personnel levels that are substantially below the levels requirfetiyt meet or sustain actual or expected operational
requirements set by regional commanders.

51 From EA6B sustainment and modernization efforts derived fidepartment of Defense FY 2017 Navy
Justification Book, Volume 2, p. 2. attp://www.secnav.navy.mfihc/fmb/Documentst 7presAPN_BA5_BOOK.pdf
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preventivemaintenance inspections related to reliability, maintainability, sustainability,
training, and safety of flight.

Aircraft Structuresmprovements ineldes required modifications based on fatigue life
analysis and aircraft changes to ensure-@BAaircraft aailability, reliability, and
maintainability of airframe structural components through FY19.

Funds providesupportto all EA-6B airframe readiness, hardware readiness, electrical
component readiness, obsolescence prevention, inspections, installatobrssfetyof

flight improvements throughoutemaining airframe service. Fund application to the
structure, system/subsystem, and avionics deficiencies will be made to ensure aircraft
service readiness and reliabilit.

(" Ww@auul Ow, OEPI PEEUDPOOU

Whi | er aotpi onal& e&hecPr owleqguwiarpea bmdiintiemsance and i
|l argely im ddmmand carmmd tcTomdarvoyl ucsaepsa btihliist ipersogr am

the continuing EA-6B Improved Capabilities Il (ICAP IIl) system mdidiations.
Specifically, the modification program replaced the AB® Receiver System with the
more capable ALER18 receiver system, replaced the older TIBrdisplay system with a
new Commercial Off The Shelf (COTS) based display system for the Pilothaeel
ECMOs It also provided new data link capabilities to communicatepass integrated
targeting and convoy protection when using the LITENING Pod system e8BA\Marrier
aircraft>s

DUEOUOI w$ Ol EVUOOPEW UUEEOQwm $ Aw2aUuUUuIl OU
AEA syrsdadpumsimdarece and periodic upgrades to stay

el ectronic warfare daeaNalviyt iue s sonfts h apt rifodyA asy tti oo n <
mai nt ain

the ALQ-99 Tactical Jamming Systensed by the Prowler tensure continued system
availablity until the Next Generation Jammer reaches Full Operational Capability (FOC).
AEA System procurements and related efforts are required to combat emerging electronic
warfare technology and systems. Modifications to current AEAuymtsdused on multiple
platforms are needed tensure thatsufficient AEA capability is available to meet
warfighter requirements. Modifications budgeted and programmed include: procurement
and enhancement of Low Band Transmitter Antenna Group inventory, ANGY.Q
Tactical Jamming System upgrades and related sustainability, capability, and viability
modifications®*

$01 EUUOODPEWBEUI EUIl wep$ 6 Aw#i YI OOxO1 OU
Asdi scussed earlier, electronic warFamr ecemltatmpas
efficpgnatheodrl dcompati bl eTlaBR® D &dSr otghrea ni |eeleetme n t

ud

i ncl es deWweyospadavaynddr i ne Cor ps Maad tniec &lor gisr cr
ihelicopters, surface combatants, data |ink vuln
fregey jammers, and devel opment and testing of ¢
52 |bid., p. 3.
53 pid., p. 8.

54 1bid., pp. 1718.
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threats and emeogein sy ed @emteint g @l sioed.ncl udes deve

|
Survivability EfWicpmaner mA8Bur @sd soneutdoornpss f or
and Coafkictriadbnh &ao include studies and evaluati on:
model ing and simul ation for improved counter meas

to address new E&EWdpemgr gihd ¢su ted eeeneetns. ar e

EW Count et Response

EW Tricthal Devel opEmean tu(ad 8,B0)nTest &

Tactical Air EW

Technol ogy ,Devel opment

Assault Survivability Optimizati on

Mar i n@r dumd Task Force (MAGTE) aBW Avi ati on De
9 MAGTF EW I ntéetgp®e&lel opment

These E£mailcltemni c pAtotga adeesy iIAGEa@ldiNeewe and Mari ne

=A =4 =4 =4 4

Corgtsottdiaert signal exploitation, processing, dis
jammé agabilities .Magmyarncsktg r OW ntdhrraeaputiisr ietda iest air @
el ectronic attack, eléectowominte ccoignal meammuaes c ad

fl eet lan raduhiféeti.Hav yt hiedMt € e v Bred sggayr ch t o devel op 1t
capabwildmabelse the United States to stay ahead of

Thé: SRXQWHU pHYgR@\Wirls t he continued devel opment
and Electronic AtSiNawk <Y etced mo i &f AtalidasW ai rcr af
prirmdiys&duction activities t89sTUappbircalt hé&ammignad
System (tThlk®)etamdaick Jammer Techni pgueglTdq@pti mi zat.
progalasso f unaos atdelgteissg and counter pewcahnhdoasgsol vi
threats in support of exist-bBg -18Ad eamedr gNemxg sy st
Generation Jammer (NGJ) .

Thé: 7THFKQLFDO '"HYHORSPHQW DQ@r7d¢iy Wa m( YIDOXIDWAERQo 7 (pr o
da-t ank vul ner abaindietopwliamwgd esaesneinn g, el ectronic warf
emerging threats and emergency contingencies.

ThéeDFWLFDPr$d®r(am supports various countermeasur e
upgrades to EW sensors onboard Department of t he

Th@€HFKQRORJ\ 'Y HOQR SaPrH Qikb i-roekaecdt | on pr ot otyping of E
countermeasures for survivability against emergi

TheVVDXOW 6XUYLYDRLDLgW S WERLHDWLRA@ed by the Navy

fill Navy and Marine Corpaircraft survivability gaps against current and future threat
systems using current and advantechnology expendable countermeasuasswell as
improvements in Aircraft Survivability Equipment (ASB)stems.The poject is requird

From Department of Def ense FY2O0r&search, devaoprdeatntdstpasdd Bu d g e t Subm
evaluation]ustification Book, Volume 3, p. 365, latp://www.seaav.navy.milfmc/fmb/Documentsl 7pres/
RDTEN_BA5_Book.pdf

56 |bid.
57 |bid., p. 368.
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for DON aircraft selfprotectionagainstmanportable missilesMMANPADS), especially
duetheaccelerated proliferation dfiese threat¥®

Thes$*7) (: SYLDWLRQ 'pvdPRPPtOP@ st hree EW subdivisions
Mar i nebyYodpwsehiopiagy oads desifpmed todrMaAGF&r raii e d
and ground asset2s3 1t d nitmeelpu dich HicdhaevradArlP@de Cor ps i nt
be flown by unmanned® aerial vehicles (UAVs).

To fasukiceaséul ampWMabionesCoppsaai oesmpfltoyand gr c
their EW capafliadapgti ekl @, ,hrouglhatlmlne, and open arch
stevigpe solutions but enable future gr®dwth at a

Thes$*7) (: QWHURSHUDELORLWG JHXHORSPSHQW eat ed t o fund
t hat c oalclraobsosr aatses eppobedthi tedef bospecific militar
or ailrncrtahfits. context, Prowler mbaitficaptbohstar ep
the date of retirement from the fleet.

TDEQHRfltdet $Y2017 budge@ B spurhont srEdWnaste aa td& A
devepment, test, and evalwuation programs deri ved
summar i Zesarprainar e syteiama teexdp ef nudbi Bt rueruesst afi mrmelA and
moderni zation programs that are es.ther recently

58 |bid., p. 399.
59 |bid., p. 407.
8 |bid., p. 415.
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Table 2.Current EA -6B Sustainment and EW Modernization Efforts
(in millions of dollars)

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to

Procurement Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Total Cost
EA-6B Avionics and Structural 1,143.880 4.013 0.268 3 3 3 3 3 3 1,148.161
Improvements
ICAP I 512.607 6.686 7.531 3 3 3 3 3 3 527.006
AEA Systems 199.078 44.768 36.233 51.900 52.818 51.878 58.282 70.078 315.316 880.351
Total Procurement ltems 1,364.565  55.649 44.032 51.900 52.818 51.878 58.282 70.078 315.316 2,555.518

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to
RDT&E Items Years FY2015 FY2016 FY2017 FY20B FY20D FY2@0 Fy2@1 Complete Total Cost

EW Counter Response 447.063 15.026 11.890 15.389 16.395 17.633 18.009 18.389  Continuing  Continuing
EW Technical Development 0.0 1.112 1.629 1.585 1.585 1.617 1.652 1.685 Continuing  Continuing
and T&E
Tactical Air EW 468.547 11.113 6.594 3.927 2.074 2.069 2.089 0.0 0.0 496.413
Technology Development 0.0 0.0 0.0 2.016 2.502 6.316 6.382 8.652 Continuing  Continuing
Assault Survivability 0.0 0.0 0.0 3.375 0.849 0.835 0.836 0.858 Continuing  Continuing
Optimization
MAGTF EW Aviation 0.0 0.0 0.0 20.817 20.776 2.984 2.794 2.862 Continuing  Continuing
MAGTF EW Interoperability 0.0 0.0 0.0 1.657 1.628 0.945 0.965 0.986 Continuing  Continuing
Development
Total EW RDT&E Items 915.610 27.251 20.113 48.766 45.809 32.399 32.727 33.432  Continuing  Continuing

Source: Prepared by CRS based on justification booksNearyprocurement accounts andavyresearch, development, test, and evaluation accounts for FY2017 and
prior years

CRS-19



U.S. Electronic Attack Aircraft
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Figure 5. EC-130H Compass Call

Source: U.S. Air Force official website, EKB0H Compass Call Fact Sheet, September 23, 2015, at
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/10458B6b-compassall.aspx

The -1B@H Compass Call is an EW 8ystle30 gl aced on

Hercul esAmiinf rrame.e deci si ofl 3t0H dLCiovmpsxats sh &Llafl | o ff | te
FY2Q16 argely in response to Service and DOD pri
Act, with waaderf dcdmea 2tdl9no0 MBOflcéh, 2Secr et ary of the Ai
Deborah James tesan ftiheed arenfwale Adorngkmarscse Postur e
comment &d@ & mpsatsast iGwedl la he@t now pprhoapsoes itnhge troe trier e me

thelOA (Thunder If @#ICB QHICo mpracs st dea | | aircraft

James c,0ngti anfiheedgbothtaodém | ine here is we are not p
aircraft in (fiscal year 2017). We do believe th
the future®hboge) hiwsl ([yemaintain a sufficient nur
attack aircraft across t he&?Tfhoer cCeo nipmisssa papadribeof
viabl e el ectronic att acTkhe shAsiert H onrtdaeClt 8heekl cf roirbeesse ete

Compasa IICaaVviedy vmeordsiifoid 0 oHet bbel €s primarily desi
airborne communi c ptliadc.dOsanpecmaolyi eni atsti @k has be
jam enemy ai frudefhemsn@erreadar s.

1Ha i | ey JarhesuWelsh téstify before CongiessMa r ¢ h  Attp:/mev@.af énilNews#rticleDisplay/
tabid223/Article/685943fameswelshtestify-beforecongress.aspx

52 bid.
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The gstem disruptsenemy command and control (C2pmmunications and limits
adversary coordination essential for enemy force management. The Compass Call system
employs offensive counténformation and electronic attaclEQ) capaliities in support

of U.S. and oalition tactical air, surface, and special operations forces. THE3BH, EA

6B or EA-18G, and FL6CM, form what is called th&EAD triad working together to

defeat adversarial air defense systeRr®grammed upgrades have expanded its mission

by procurng a secondary EA capability against early warning and acquisition radars. The
EC-130H continuously tests new capabilities and tactics to respond to emerging threats
and requests from combatant commanéers.

The EG130H aircraft carries a comba
crew of 13 people. Four members a
responsible for aircraft flight and

navigation (aircraft commander, -palot,

navigator and flight engineer), whilaine

members operate and employ the H
mission equipment permanently integrate
in the cargo/mission compartment. Th
mission crew includes the mission cre
commander gn electronic warfare officer
(EWO), weapon system officer also

EWO), mission crew supervisor (af
experienced cryptologic linguist), fou
analysis  operators  (linguists), on

acquisition operator and an airborne

SEAD Triad 64

The Suppression of Enemy Air Defen¢8&AD) Triad
was an EW tactic developed by the U.S. Air Force
taking lessons learned during the Vietham War. By
1981, the Air Force focused on the4G Wild Weasel
as HARM shooters, the EFL1 Aardvark as radar
jammersand the EC130H Compass Call as
communication jammers as combined force to supprg
RU OLPLW DQ HQHP\:V -68RBrowleK H
was developedt was added with the G as a HARM
shooter while also having the ability to jam radar and
communication frequencies. Today, thd&CMis
replacing the G for the Air Force, while the EA8G
Growler is replacing the Prowler. The Compass Call
remains the primary communication jammer.

maintenance technicigh.

The -1BOH offideeati it pl aoneg o aetnvax wdr si ons

of

ai

andThRe first Baseline 2 aircratf tDBDMoaistsshraenc ii ve d
Force Base (AFB), Arizona.

Il EUI @D Ol

The version of the Compass Call that was del.

The Block 35 Baseline 1 EC30H provides the Air Force with additional capiies to

jam communication, early warningfuisition radar and navigation systemsotigh
higher effective radiated power, extended frequency raargkinsertion of digital signal
processing versus earlier EKB0Hs. Baseline 1 aircraft have the flexibility to keep pace
with adversey use of emerging technologyt is highly reconfigural@ and permits
incorporation of clipins with less crew impact. It promotes enhanced crew proficiency,
maintenance and sustainment with a common fleet configuration, new operator interface,
increased reliabilityand better fault detectidf.

63 From the U.S. & Force EG130E Fact Sheet, September 23, 2015, at
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104550/&@hcompasscall.aspx

64 James RBrungess1994. Setting the Context: Suppression Of Enemy Air Defenses And Joint War Fighting In An

Uncertain Worldn.p.: Maxwell Air Force Bse, Alabama (Air University Presa/ashington, DG for sale by the
Suwpt. of Docs., U.S. G.P.01994 NDU Libraries Catalog, EBSCOhost (accessed June 2, 2016)

85 From the U.S. Air Force EQ30E Fact Sheet, September 23, 2015, at
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/10455Q/86hcompasscall.aspx

56 1bid.
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U.S. Electronic Attack Aircraft

Il EUI @D OI
Thmost currenBayvelasmdd ni2ti sb rteohuegthmb ewri tdhf iupgrades t
operator wor kl oad aTnhde iAmprr oFvoer ceef fsetcattievse ntehsast. Bas

[c]lip-in capabilitiesntegraed into the operating system thatilizing automated resource
management, are able to be employed seamlessly with legacy capabilities. Improved
external communications allow Compass Call crews to maintain situational awareness and
connectivity in dynamic operational and tactical environments.

The Delivery of Baseline2 provides the DO with the equivalent of fth generation
electronic attack capability. A majority of the improvements found in thel EIH
Compass Call Baselin2 are classified modifications to the mission system that enhance
precision and increase attack capacity. Additionally, the system was redesigned to expand
t he -angp lu aguick reactioncapability aspect, which has historically allowed the
program to couaft o phofiegtihyaats. Airéradt ncemmunicabn
capabilities are improved with expansion of satellite communications covityecti
compatible with emerging DD architectures, increased mediset coordination netand
upgraded datéink terminals. Furthermore, modifications to the airframe in Base

provide improved aircraft performance and survivabfity.

Pl amBnaesde | i ne 3 nmeoxdd € dpcreaatviitodnes aadrdei t i onal el ectroni
capabilities.

I EEOT UVODUOE

As the Air Force was devEI®p, ntdhoert rme éedo Mbhutnrn icad i i
jammer was evident

During the late 1970s, the USAF produced a requirement@ariek Reaction Capability

(QRC) Command, Control and Communications (C3) countermeasures aircraft that would
be able to disrupt and degrade the C3 elements of an integrated air defense network from
standoff ranges. A lack of funding prevented work starting on such a system until the
beginning of the following decade. Circa 1980/1981, the then Lockheed Aircraft Service
(LAS) company of Ontario, California was awarded a contract to design, integrate, install
and flight test a €130 based C3 countermeasures mission suite, with the reglétorm

being codenamediRivet Fired and therfiCompass Calbf®

The Compass Call had its first flight in 1981, v
i ni ti alc aoppaebrialtiitnyg i Ay ela9r8 30.p eQvaetri ointasl 32 fe, the ai
its abi leinteymyt oc oaniniaencdt and contr ol net wor ks i n mu
including Kosovo, Hai ttand PAafn@immnpa & & o/,% ,tyldeimag , Se
41ECS hascbaeeinuously deployed in support of Afg
6,800 sorties " BECBgeom@M®2A.0 ptriod\i Odllebd mor e t han 26,
EA N suplpdr.t opfer & i ons in 1ragq

Al | Compass Cald wnorArmafCombat-aBGlihgawsdopdhat €€ b
55El ectronic Combat Group (ECG), candi"48ing of t

57 1bid.

88l[HSJaneds C41 SR & Mi ss E@In3 (B sit @ans@ a 348 posted | Béptember 9, 2015
and from the U.S. Air Force EC30E Fact Shet, September 23, 2015, at
http://www.af.mil/AboutUs/FactSheets/Display/tabid/224/Article/104550/&@hcompasscall.aspx

Janebds C41 SR & Mi ss E@In3 (Bl sit @anrsdm a 348 posiéd [Bépteniber 49, 2015.

°From the U.S. Air Force EQ30E Fact Sheet, September 23, 2018ttat//www.af. mil/AboutUsFactSheets/
Displaytabid224/Article/104550éc 130k compasscall.aspx
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El ectronic ClEGKat THELGHEHrona tenant unit of the 3
DavMent han ArFiBzona. Alt hbMoghhbhocatbhd 4t oDpviepor
Wing at Offutt AFB, Nebraska.

$ "t Y' w" OOxEUUW" EOOwW2UUUED®OIT OODWBOE w, C
The Air Forceld@®@Hissven telgati pEn@ nt must continue
with the emerging adversary developmeanst s i n new
wel | as the use of rapidllyt sagteharnecec i gl eommer teahr

upgrades iGn pirhiemaariyr cEVd fsty st emshai @eat oossay ahea
countermeasur es:

The EC-130HCompass Calhventory & the beginning of F2017includesthe following
resources: 15 EQ@30H total active inventory (TAB 10 aircraft arePrimary Mission
Aircraft inventory (PMAI), four aircraft are Backup Anaft Inventory (BAI), and one
aircraft is a NEC130H test aircraft inventory, one Weapon System Trainer (WST, a.k.a.
flight decksimulator) and tw&€Compass CaMission Crew Simulators (CCMCS).

The EG130H Compass Calprogramseeks toemploy an incremeat baseline upgrade
acquisition strategy that puts capability into the warfigisteands as soon as practical and
ensures eadleration of the weapon system is effective against the highest priority threats.
A new baseline of capability is fielded apprmately every three years. Capabilities
inserted into each baseline are planned in advance, based on warfighter inputs. Executive
Management Reviews are held to review anid o lcakefine content as production nears.

Kit components contracted for purchassd integration in a given baseline upgrade are
bought in the first year of the procurement funding cycle and are installed in the ne%t year.

FY017 falinndg mgecure kits as well as installation ¢
depot maimotdeinfainccalte oans2 kG NbBhAAWHgeh added $28. 7
mi | tioomhe originani Irleiqgune,att bf 5 BBBOMEBlIiescenc

and Diminishing Manufacturing Sources (DMS)/
miitgati on efforts are addawebkedawi ahneakthybas
sustainment resp@rmagielsi Ipirtoicay .e rAiaq |if lruisidiplkoéglr @ n
thelBGH mission in its theater of operations.

e
Vani
epa
FY
The acquisitbn program manageplans toretire one T€130 flight decktrainer (BAI

aircraft)in FY2016due to PDM requirements. The E§17 funding increase of $103.5M

restores the funding levels requiredfibuy back the six Baseline 1 configured EL30H

(PMAI aircraft)identifiedfor divestiture in F2016. This additional funding will allothe

Air Forceto modify and sustain ten EC30H Compass Calaircraft to a Baseline 2/Mid

Baseline 2 configuratioff.

"OOxEUOwW, éBPIi PEEUDOOU
Accor dhemgAittor Educéei on funds a
n

(hardwar eand igadfwtawaer e) and i
aircraft

ed for mo d
n of t he s

“"From Department of Defense FY2017 Presidentds Budget Subm
Book, Volure 2, p. 271.

72p L. 11492, §4101 Procurement, Line 047.

“From Department of Defense FY2017 Presidentds Budget Subm
Book, Volume 2, p. 271.
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Six Mid-Baseline 1 configured aircraft and fd@aseline 2 configured aircraft are currently
fielded (as of 4th Quarter, 2015), plus five aircraft are in programmed depot
maintenance (PDM) receiving the Migaseline 2 and avionic viability program (AVP,
a.k.a. glass cockpit) upgrade modifications.

With each baseline, efforts focus on reliability and sustainability improvements, significant
obsolete parts replacement, weight reduction, operator/maintenance simplification of
primary mission equipment (PME) operations, and capability increases. Somplexam

are procurement of digital narrow band subsystem, counter radar subsystem, and 3rd
Generation Special Purpose Emitter Array (SPEAR) system. Production funds are also
used for avionics modifications to meet Communications, Navigation, Surveillance/Air
Traffic Management (CNS/ATM) requirements and address avionics obsolescence issues.
Similarly, baseline upgrades and enhancements will include necessary support equipment
and training device/simulator modifications. The simulators replicate the fielddfgir
configurations, provide training and qualification of aircrew and ground personnel, and
address training and certification obsolescence is$ues.

I EUI OPOI wt

The Compass Call Baseline 3 BHBGBO0HheThextpgmpagdadwi
enstuhtehe aircraft remains a vi ablBeabkedneec tariorncirca fatt
modi f iwialtli cloiskdlnue t o address reliability and s
reduatndapabil ity increases.

Baseline 3 will ilude, but is not limited to, new receiver suite, digital intercom and
improved external communications. Subsequent modifications for Large Aircraft Infrared
Counter Measures (LAIRCM) and Avionics are also included with the fielded aircraft.
Similarly, new baselines will include necessary support equipment and simulator
modifications’®

$01 EOUOOPEEABERT EUT w
I n addition to continuous ihrev@strmdmtrcei haGomp ads
ot RODIT&E programs suppo-t dien o abpVe btid imaienst aaigmna i inps t
t hrseatnd emergenAmocogont hegenpgiegrams ar e

T EW Quick Reaction Capabilities

T AEA Sy,staemsb

T Threat Simul ator Devel opment

Thé: 4XLFN 5HDFWLRQ@Pr&OSDEILOeWLHY | i shes a c,apability
and demonBEWroantcee pntesw t e c hnjagsu ewse,| la nads ctahpea brielqiutiiree
navigation technol ogi es andE\WeafpfaebcitlbirtébeV¥8 i n t he
i nteraaticomglesitred/ ¢c on tsepse cetdr verh e(cth p)ma gamest t{ S S)
environment™ of the future.

The&($ 6\VWHBY ect concentrates on

74|bid., p. 271.
7 bid., p. 275.

"6 From Departmentof Defees FY2017 Presi dentds Budget Submission Air For
2, athttp:/iwww.saffm.hg.af.mil/shared/media/document/AE60208051.pdf
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the overall systems engineering, modeling and simulation, architecture and network
requirements development, effectiveness assessment and requirements allocation to
component systems of the AEBoS As the joint AEA SoS has evolved since its
origination h 2004 it now includes the Navy EA8G and its Next Generation Jammer
(NGJ) increment 1 subsystem and the Air ForcelBGH Compass Call Baseline 3
configuration as standff componentg?

Thé@KUHDW 6LPXODWRW pHYdHED RASIH @Méptp otrhe Air Force EW -
Processdi ch

provides a scientific methodology to ensure the effective disciplined and efficient testing
of EW and avionics systems. Each capability or facility improvement is pursued in concert
with the others to avoid duplicatapabilities while at the same time producing the proper

mix of test resources needed to support the AF EW Test Process and testing of EW systems
which can be used in any action involving the use of electromagnetic and DE to control the
electromagnetic strum or to attack the enerffy.

TDEQHRfltdet $Y2017 budg€r3bmpiassi €malhaoadustai nmen
Compass Call arecds eAirrc hEordceev eEW p ment |, test , and e
fréamr Bodget justificati omebooksad Esytekamenmadi £ asb
expendi E@r3d0stHu $oai nment and modernization progran
completedroently in progress.

7 |bid., p. 43B.
78 |bid., p. 799.
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Table 3.Current EC -130H Sustainment , Modernization and EW RDT&E Efforts
(in millions of dollars)

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to
Procurement Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Total Cost
Compass Call Mod&Baseline 3 82.628 70.591 25.452 3 3 3 3 3 178.671
2)
Baseline 3 3 3 26.399 104.805 101.982 45.511 37.259 37.946 5.500 359.402
Initial Spares/Repair Parts 3 12.458 10.128 50.172 25.212 10.705 10.891 11.092 3 130.658
Total Procurement Items 3 95.086 107.118 180.429 127.194 56.216 48.15 49.038 5.500 668.731
Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to
RDT&E Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Total Cost
Compass Call RDT&E 3 16.480 14.187 13.723 13.996 7.824 3.823 14.785 Continuing  Continuing
EW Quick Reaction 3 27.632 27.119 30.912 28.107 29.975 30.598 31.282 Continuing  Continuing
Capabilities
AEA Systems 3 26.555 8.358 9.187 7.071 7.204 0.0 0.0 Continuing  Continuing
Threat Simulator Development 3 24.318 23.844 21.630 22.038 22.426 22.839 23.245 Continuing  Continuing
Total RDT&E Items 3 94.985 73.508 75.452 71.212 67.429 57.26 69.312 Continuing  Continuing

Source: Prepared by CRS based on justification books for Air Force procurement account and Air Force research, development,agatuatidn accounts for

FY2017 and prior years.

a. Includes $25.60illion Overseas Contingency Operatiof®CQO) funds
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Figure 6.F-16CM Block 50 "Wild Weasel p

Source: U.S. Air Forceofficialwebsite, Air Force Photos, dtttp://www.af. milNews/Photos.aspxgphoto=
2000031353

Note: Wild Weaseldesignated aircraft havae distinctive tail’ |O D V KW Rji ~

Thel&MBl ockabk. a. )Bil @eke 5DI/tIhEEAEN || edld Weas il on

of tlheeCFADght i nDelFialodmoinens s v elrGsd goann oifn tMeet dccFber 19
operationlaé¢ vepgt ateatdaii mpr afvted perGemenmaalce engi i
El ect rGEL 2P11lehgi ne jamaRrhet tBl & cWiPiBOa By eR§DABe in

Bl oc k n5 2B®I903c, kb HZ@hDa nignecsl uded t he tfheGM 8 nHARIM at i on
AnRiadi ationthMMe®R21BebdARMaTar get)iTrhgg. SystAem FHAHT S e

FY199 bfbuyhe BIl-lo6c ki rbioOl cbe gFo r actoil mmud ft i ffwlinlct i on di
( MFBnd a Modul ar Mission Computer (MMC). The MM
previouscoepef @r®BAM® sF were delivek2@edObeginning il

The Air -l1Ciwiel'ds Wead&HIARM Tar get Hh)BT hSiyss tteamr get i ng
systeamrirserast one of the suppression of enemy air

Situdtiaonareness to pilots otnaithedefyperse amadaosg a
as passing ranging solutions to the HARM missile
®This section is broadly based on Janeds Aircraft Upgrades

80 Note: The difference between a Block 50 and Block 52 is the engine. Block 50 aircraft carry the General Electric
F110GE-129engine, while Block 52 carry the Pratt & Whitney FIRW0/-229 engineAir Force Magazine, 2015
USAF Almanagcp. 82.

81 fiHigh-speed AntiRadiation Missile Targeting Systém Fact Sheet |, U.S. Air Force offici
http://www.af.mil/AboutUsFactSheet8isplaytabid224/Article/104602high-speedanti-radiatiorrmissile targeting
system.aspx
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Figure 7.HARM Targeting System (HTS) Pod

Source: U.S. Air Forceofficial website, alhttp://www.af.milAboutUsFactSheetBisplayfabid224/Article/
104602highspeedantiradiationmissiletargetingsystem.aspx

Note: In the latest R7 versiarthe HTS pods mounted on the left side of the aircrafh the previous R6
version,the podwas mounted on the right side.

HTS was deovellasvagdef i cantebhdvanoric atftiddk tthechn

voi db y lwéett i rod madhe WE | d Weaset.sdGhedron was operat
The Air Force has continued to purchase additior
acqgpiodes ptoor ts utph-k6 eBltoagle 50/ 52 fl eet

HTS configur drtéloadRe g/eskea |l atdeisd n .

|l EEOT BOUOE

A major differe®GCM WieltdveWenadélevand aotiBei sFt he HA
targeting @8Onset dm n(eM)t.s Bhgck 50D aircraft were

213 HARM targeting systems (HTS) to conduct supr
foll owing the-4rGe tWi rl el cf8iMetal e fls .t tabnedp Bhbgofititken e F

16CM Wil theyeaasblwi HRS pod

82See Jancerbasf tAiUpgrades, from Janebs website, posted Februar

83 fiF-16 Fighting Falcon multirole fighter®ilitary Periscope accessed February 16, 2016, at
https:/ivww. militaryperiscope.comeapondircraftfighteriv0003152.html

84F r o Fl6 firighting Falcon multirole fighterMilitary Periscope accessed February 16, 2016, at
https://www.militaryperiscope.comkeapondircraftfighteriv0003152.html
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The HTS was installed under the starboard side of the air intake. HTS improves the

accuracy of the AGMB8 HARM antiradiation missile by providing the range and

direction of enemy air defense radars. The HTS was considered significandiféesise

at finding enemy radars than the4ds was. The HTS could see radardy in a limited

cone forward from the aircraft. The preprogrammed database of radar frequencies was
considered limited and usuallyddi not i ncl|l ude fleqguencisthad®ed ve modeod
be different from those used during a radarormal operation.

To address these limitations, the H&§uipped FL6s usually operate in conjunction with
Air Force RG135 Rivet Joint electronic reconnaissance aircraft and Navg@EERrowler
electronic warfare aircraft. For a time, while the RB5 was being fitted with the IDM, it
could only transmit voice instructions to thelb.

As a longterm solution, a limited number of-F6s were fitted with a multifunction
information distribution systerfMIDS) data link to provide a more robust link and allow
targeting inflow from assets other than Rivet J&int.

First Block 50D/ 52D wan WMdipioBed eBll d ok tShGE®s Awer & ofr
desi grlatCadniFt i al coaperbatliiianyalwi th t he HTS was reac
Ai r oweafetulpgtreamded under Common Configurandon | mpl
are now KkKredown Dk eF t hi sBmobtdeBhbekt 40nand Bl ock !
under CCIlI PR eB@Mbdesoghwpws péedef @8t mes KSEAD.

Active-l1DuBYy dWWikli d5 OVWaa e If 4 o winF ibgyh ttenre \V@ifBh,g, Shaw
South Carb¥Fightet h&i 5@, BSpa n@ABN Imam$As" and t he
Fighter WAmBg, JRipgWwad Veaaxelad so fl own by the Air
Gua® di®9ghter Wing, McEntire Joi ntanNattiloenall4 8Guar
Fighter Wi ng, Dul ut h Air Nati onal Guard Base, Mi

oshut ", w! OOBOWEPQOI OUWEOEwW, OBUUOPAEUDOOL
Theld& Bl oWiki ds0dlessseti apaett af$ -1heplagdams Fsuch
most of the funding fornspesti di cmtdty @hd omadealnl :z

16l eehepecilfGiWicl & VWEWK S EADst athnthemoderni zation i ni
focus on the HTS

There are no fur-16eaiaps otahua ¢As é e g-somrodfdedm c € n g
t hFe85A bhi glgf il €I Thed Air Force plans on3&usting t he ¢
f ul fei ISIEAtDh mi ssitoerf®ni n t he | ong

' 1, w3EUT 1 UPOT w2auUl OQwp' 324

Asgr evinoeustliyome dpmo dnar ypeaf stohtel 6FCM Wi | d sWe daee |

HTS ,medot her aircraft upgrades or -$@Gspamogmami pr1
TheéDQQHG '"HVWUXFWLYHp#8>XSUHW VLRQ dB8'6t he dedel opment
sustainment mfSEAR &nd DPegstcreucti on of Enemy Air

capabiThet upgradgmieachi eve greater teanlmyl agircal
defenses and to further reduce the time between

The F16 HARM Targeting System (HTS) is currently the only programmed reactive
SEAD capability and enables targetingthd RM mi ssi |l e i n ei tkmommdt | et hal

85 |bid.

8Aut horos interview6wiWhl| /. eadeélhroFpirket Fand Headquarters
as representative to the35 Joint Program Office (JPO) team.
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mode. With the introduction of HTS Revision 7 (HTS R7) in 2007, the AN/R3Q Pod

now has a precision gdocationcapability to target Precision Guided Munitions (PGMSs)

to destroy fixed and mobile enemy air defense elements. Additionally, dgatielg the
AN/ASQ-213 HTS R7Pod t o t & éeft inlét rhard point, the -E6 can
simultaneously carry the HTS R7 Pod and an Advanced Targeting Pod (ATP). HTS R7
fielding is complete and e pr e s e nt s s ndafermAadlution fooreactiediine
critical targeting for EAD until this mission can be transferred te8% or ayet to be
defined system. HTR7 derived precision targeting data can be provided to all Joint Forces
via Link-16. This effort continues preplanned product improvements {®3he HTS and
appliestechnologies similar to those demonstrated in the Advanced Tactical Targeting
Technologies (AT3) program and HTS R7 developniént.

8’DOD FY2017 Presi dent oAs FoRejubstiiation akibrmesearshi, developméng test, and
evaluation accounty/olume 3a, p. 403, abttp://www.saffm.hg.af.mil/shared/media/document/AEE0208052.pdf
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Table 4. F-16CM and HARM Targeting Systems Sustainment and Modernization

Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to
Procurement Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 Complete Total Cost
F16 Initial Spares/Repair 3 .090 0.472 2.059 2.453 6.135 9.794 9.75 3 30.978
Partg
Total Procurement ltems 3 .090 .0472 2.059 2.453 6.135 9.794 9.75 3 30.978
Total Total Total Total Total Total Total
Prior Cost Cost Cost Cost Cost Cost Cost Cost to
RDT&E Items Years FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021  Complete Total Cost
F16 HARM Targeting System 3 14.413 14.860 14.773 15.062 15.347 15.631 15.909 Continuing  Continuing
(HTS)
Total RDT&E Items 3 14.413 14.860 14.773 15.062 15.347 15.631 15.909 Continuing  Continuing

Source: Prepared by CRS based on justification books for Air Force procurement account and Air Force research, development,agatuatidn accounts for

FY2017 and prior years.
a. Includes spares/repaimaps for thewhole F16fleet QRW M XV W %\ddR\Febiselpaircraft
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have | ots of scattered good ideas and underutil]
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addi,t ifam @ ion sdeeW rhead he@d pi mew years

RecehoWwgiverl i ght of broad agreement among def ens

DOD has ta#dabheaestneweEl ecMapodDhORWa&t adean EW
Executivet€omenkttbe services on matters of EW st
c apalblelpiuttyy Def ense Secretary Bob Work stated th
protect th@&EWnietcenchi Stash iescdpi enriinoirsihtdfhign rtahpd d 1 y .
memo teated the committee, fiDe@uftDe fSercgetlaciye Woe k

concluded that the DOD has |l ost focus on el ectroc
l evel and should recreate the mechawmesms needed
programs, and advise the Secretary.ofamed Deputy Se
commi tteecthwaildledeby oPent agon acquhveictei acrh aci hrineafn F
of the Joi nPTKéd i edmmiotft ea ad tf d*ofch eu pmi il n tAurgyu sbtr a2nOcll
acquisition executives are represemrseedebar yhe cc
of Defense fAdr tihnmtskedvt indéhmese p ¢ rmed d lay fbheut t i me s

intends to dive dde @meamiiitsisteteEdyh e e EWi fagned t r ai ni ng
prototyping, and ntatke DemxwtmmearddtBeonrsettaory of De
Tot alr ceniecctwarfaqgeeduedd@h®YRDT&E budgetras $298 r
t M8 00 millioWlé&wmact edet BYal of hdPDb&4 miblelriecr. vEHO
bul k of the EW RDT&E funding, with $$1as8%3® mill i on

aske#fll02r5amidl $i1&nr5e snpietttiiomel y

Congress may wi shhtedcbcecmrsiadhar t wkee Nlmemguneedtt o ¢
i nvespglmnems in | ighteadf f mheenfewrean d winv eEdW capabi | i ti e

8AEl ect r oen\WecHawdhefTechnologyBut Not A Strategy, 0 Breaking Defense
2016, atttp://breakingdefense.com/2015/12/electrenarfarewe-havethetechnologybut-not-a-strategy/ The

referenced report is authored bwinniBgrTgeadAmwaves: Ragdningnd Mar k Gunz
Americads Dominance I n ThheCE&nteert r foomma g8 te it esdmenBipebsité,md mBudget ai
accessed January 19, 2016ht#p://csbaonline.org/publications/2015/12/winnithg-airwavessustainingamericas
advantageén-the-electroniespectrum/

89 El ectronic Warfare Executi ve CoUSMiNevs aeessedon Gewoloends on Str at
2015, athttps://news.usni.org/2015/03/18/electroniarfareexecutivecommitteeto-focuson-strategyacquistion.

90 hid.

91 fiNew committee looks to elevate electronic warfaBederal Computer Week (FCWiccessed February 10, 2016,
athttps://fcw.com/articles/2016/02/04/eleatio-warfarendia.aspx

92 |bid.

93 fiFunding for radar, electronic warfare, C4ISR, steady in DoD FY 2017 budget requesMi | i t ary Embedded

Systems, accessed March 23, 2016httat//mil-embedded.com/48%ndingfor-radarelectronicwarfarec4isr
steadyin-dod-fy-2017budgetrequest/
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natéd oBW c apCobnigmatgisecsont i ntbet ouobsatveapabilitie:

t hpgt enltabgphl gd U. S. competitors. The proliferatd.i
environmentacod nma mecrdaEtgnrdapabi | iti es coul d be a
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such asGemer &Nteixd n ,J a msme e n ( N J DiObdtn is ot h antg

airborne EW effEt eangsalignpsetr aatdev er sari es who are dev

jamming and countermeasures to thwart U.S. <capat
I n Febr uveermp e2nslréo,duced new | egi sl atiG®mn ai med at

el ectronic warfare efrfomritcs WaThHeaerkei IClapadadlllidd etshe
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945.2486, 85. See ¢iAppendix for the full text.
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% JohnKnowles i Mi s si on Pr of i |Jeurnal ®EEkctronic DefehsB® Do, 1d.: 2636 (2015)

97 For more information on foreign weapons sales, see CRS Report®R@&t8®&/entional Arms Transfers to
Developing Nations, 2002014

BWendell MIODOiI $krem®t hen Chinadés Hand in the Skies,o (2015)
http://www.defensenews.com/story/defensespiace/strike/2015/04/18/chitaiwanrussias400air-defenseadiz
eastchinaseayellow-sea/25810495/

99 JohnKnowles,iMission Profile: AEA for A2AD, dournal Of Electronic Defens88, no. 11: 2636 (2015)
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BRAC effort()bmdgeat eqid b miemagisons, Congress has not
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SubtiiAi e Borce Progr ams

6(&
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+ &203%66 &$// $,5&59%)7

(2) PROHIBITION ON AVAILABILITY OF FUNDS FOR RETIREMENT® None of

the fundsauthorized to be appropriated by this Aciotinerwise made available for fiscal
year 2016 for the Air Forcmay be obligated or expended to retire, prepare to retire, or
placein storage or on backup aircraft inventory status aniyl3CHCompass Cakircraft.

(b) ADDITIONAL PROHIBITION ON RETIREMENT® In addition tothe prohibition

in subsection (a), during the period preceddagember 31, 2016, the Secretary of the Air
Force may not retirggrepare to retire, or place in storage or on backup flyiamsany
ECi 130H Compass Call aircraft.

(c) REPORT ON RETIREMENT OF E@30H COMPASS CALL AIRCRAFTO Not
later than September 30, 2016, the Secretary ofAiheForce shall submit to the
congressional defense committeeeport that includes, at a minimuthne following:

(1) The rationale for theetirement of existing ECL30H Compass Call aircraft,
including an operational analysistbe impact of such retirements on the warfighting
requirement®f the combatant commanders.

(2) Future needs analydisr the current EC130H Compas€all aircraft electronic
warfare mission set to inclugeppression of sophisticated enemy air defense systems,
advanced radar jamming,@sling radar detection, communicatiosgnsing, satellite
navigation, command and contrahdbattlefield awareness.

(3) A review of operating concepts for airborne electratiack.

(4) An assessment of upgrades to the electronic wasyatems of ECL30H Compass
Call aircraft, the costs of sucipgrades, and expected upgrades through 202bthe
expected service life of E@30H Compass Call aircraft.

(5) A review of the global proliferation of more sophisticatsid defenses and
advanced commercial digital electronic deviadsgch counter the airborne electronic
attack capabilities ahe United States by state and rstate actors.

(6) An assessment of the ability of the current E8DH Compass Call fleet to meet
tasking requirements of the combataatmmanders.

(7) A plan for how the Air Force will recapitalize the capability requirenuérihe
ECi 130H Compass Call mission in the future, whether through a replacement program
or by integrating such capabilities onto an existing platform.

(8) If the plan under paragraph (7) includes integrating such capabilities onto an
existing platform, a analysis that verifies that such platform has the space, weight,
cooling, and power necessary to support the integration of th&3E Compass Call
capability.

(9) Such other matters relating to the required mission capabilities and transition of
the ECi 130H Compass Call fleet as the Secretary considers appropriate.

Ua
D a
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(d) FORMS The report under subsection (¢) may be submitted in classified form, but shall
also contain an unclassified executive summary and may contain an unclassified annex.

(e) NONDUPLICATION OF EFFORT® If any information required in the report under
subsection (c) has been included in another report or notification previously submitted to
the congressional defense committees by law, the Secretary of the Air Force may provide
a list of sut reports and notifications at the time of submitting the report required under
subsection (c) instead of including such information in such report.

7,7/( i/, 352&85(0(17

6(& 352&85(0(17,Q WKRXVDQGV RI 'ROODUYV
&203$66 &$// 02'6
(&t + JRUFH 6WUXFWXUH 5HVWRUDWLRQ> @

$01 EUUOOPEWBEUI EUI w" ExEEDO®AB iwl WsUd IKE OF

6(& ), (/' 1% 2) (/(&7520$*1(7,& 63(&7580 :$5)$5((6& G
(/1(&7521,& :$5)$5( &$3$%,/,7,(6

Funds authorized to be appropriated for electromagnetic spectrum warfare systems and
electronic warfare may be used for the development and fielding of electromagnetic
spectrumwarfare systems and electronic warfeapabilities.

6(& ,1&/86,21 2) (/(&7521,& :$5)$5( 352*5$06 ,1 7+( 5%$3,"
$&48,6,7,21 $87+25,7< 352*5%$0

(a) IN GENERAL® Section 806(c)(1) of the Bob Stump National Defense Authorization
Act for Fiscal Year 2003 (Public Law 10314; 10 U.S.C. 2302 nots)amended by adding
atthe end the following new subparagraph:

A(D) (i) I n the case of any sugeeimneds and
in writing by the Secretary of Defense without delegation, are urgently needed
eliminate a deficiecy in electronic warfare that if left unfilled is likely to result in

critical mission failure, the loss of life, property destruction, or economic effects, the
Secretary may use the procedures developed under this section in order to accomplish
the rapid acquisition and deployment of needed offensive or defensive electronic
warfarecapabilities, supplies, and associated support services.

A(ii) The Secretary of Defense shall ens
purposes of electronic warfare agition, the Department of Defense shall consider
useof the following procedures:

A(l) The rapid acquisition authority pr

A(ll) Use of other transactions authori
United States Code.

fi (NI The acquisition of commercial items using simplified acquisition

associ

ur e, t

ovided

ty pro

procedures.

A(lvVvV) The authority for procurement for exper
section 2373 of title 10, United States Code.
ACiiai) In this subpawagrhfapkr, mMeanseminl Oedegt a

involving the use of electromagnetic and directed energy to control the
electromagneticspectrum or to attack the enemy, and includes electromagnetic
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spectrum warfare, whichencompasses militarycommunications and sensing

opeations that occurinthel ect r omagneti c operational domain. o
(b) CONFORMING AMENDMENTSS Section 2373 of title 10, United States Code, is
amended
(1) in subsection (a), by striking Afand aeron
aeronautical supplies,aedl ect roni ¢ war fareodo; and

(2) by adding at the end of the following new subsection:

A(c) ELECTRONI C WARHARE tRBEFMI NEDl.ectronic war far e
military action involving the use of electromagnetic and directed energy to control the
electromagnetispectrum or to attack the enemy, and includes electromagnetic spectrum

warfare, whickencompasses military communications and sensing operations that occur in

the electromagnetic per at i onal domai n. 0.

6 (& $87+25,7< 72 :$,9( 7+( -2,17 5(48,5(0(176*28(56
&281&,/ -52& )25 &(57$,1 (/(&7521,& :$5)$5( 352*5$06

(a) ALTERNATE REVIEWd The Secretary of Defense #idelegate to the Office of the

Secretary of Defensebs senior electronic warfare
validate all Joint Capabities Integration and Development System documents for

electronic warfareacquisition programs notwithstanding section 181 of title 10, United

States Code.

(b) JROC APPEALS The Joint Requirements Oversight Council may appeal to the Office
of the Secretargf Defense to review any program through the normal Joint Capabilities
Integration and Development System process.

6(& (/1(&7521,& :$5)$5( (;(&87,9( &200,77(( 5(32576 72
&21*5(66

(a) IN GENERALO Not later than 270 days after the date of the enactafehis Act, the
Electronic Warfare Executive Committee shall submit to the congressional defense
committeesa strategic plan with measurable and timely objectives to achieve its mission
according to théollowing metrics:

(1) Progress on intraervice grand and air interoperabilities.

(2) Progress in streamlining the requirements, acquisition, and budget process to
further a rapid electronic warfare acquisition process.

(3) The efficiency and effectiveness of the acquisition process for priority el@ctroni
warfare items.

(4) The training methods and requirements of the military services for training in
contested electronic warfare environments.

(5) Capability gaps with respect to ngmrer adversaries identified pursuant to a
capability gap assessment.

(6) A joint strategy on achieving near ra¢ahe system adaption to rapidly advancing
modern digital electronics.

(7) Progress on increasing innovative electromagnetic spectrum warfighting methods
and operational concepts that provide advantages withingbeahagnetic spectrum
operational domain.

(b) CONGRESSIONAL DEFENSE COMMITTEES DEFINED In this section, the term
fcongressional defdense committeeso means
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(1) the Committee on Armed Services and the Committee on Appropriations of the
Senate; and

(2) the Committee on Armed Services and the Committee on Appropriations of the
House of Representatives.
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Jeremiah Gertler Ray Zuniga
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